(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10223626 A 

(43) Date of publication of application: 21 . 08 . 98 



(51) Int. CI 



H01L 21/316 
H01L 21/60 
HOI L 21/321 
HOI L 23/28 



(21) Application number: 09027379 

(22) Date of filing: 12 . 02 . 97 



(71) Applicant: 

(72) Inventor: 



HITACHI LTD 

MIYAMOTO TOSHIO 
TSUBOSAKI KUNIHIRO 



(54) SEMICONDUCTOR CHIP, ITS MANUFACTURE. 
SEMICONDUCTOR DEVICE, AND ELECTRONIC 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
short-circuiting failure of a semiconductor chip due to 
a connecting body by covering the side face or the side 
face and rear surface of the chip with an insulating film. 

SOLUTION: A semiconductor chip 3 is formed of a square 
semiconductor substrate 6 made of silicon and provided 
with electrodes 5 of, for example, bump electrodes 
(projecting electrodes). The side faces of the chip 3 
are formed in gentle slopes 7. The inclined angles of 
the slopes 7 are set at, for example, 45°. The main 
surface, namely, the surface on which an element, such 
as the transistor, etc., is formed and the electrodes 5 
are arranged, rear surface, and side faces of the chip 3 
are coated with an insulating film 10 composed of a 
single Si02 film, PSG film (phosphostlicate glass film), 
Si3N4 film or their composite film. Since the entire 
surface of the semiconductor substrate 6 of the 
semiconductor chip 3 is coated with the insulating film 
10 except the electrodes 5 and the boundary between the 
substrate 6 and film 10 is not exposed, no water enters 
into the chip 3 from the boundary and the reliability of 



the chip 3 can be secured. 
COPYRIGHT: (C)1998,JPO 




(19)H*ffl4*lfit (JP) (12) ^ ^ 4# 1^ ^ ^ (A) (iDI^SffliH^M*^ 

#^^10-223626 

(43)^^18 B ¥!«10^(1998)8^21B 



F I 

H 0 1 L 21/316 B 

21/60 3 2 1 E 

23/28 Z 

21/92 6 0 2 K 



«3EiS« ««S«)»14 OL 11 M) 





i|#H¥9-27379 




000005108 










(22)miilB 


ipJsR 9 4p (1997)2^128 




















A]S^jvs|tTtJi**»rsTe2o#i^ «c 














<72)f5W« 










«3S^/jNT*±jM:»rSTB20#l# W 














(74) A 





(57) i^m] 



(51) Intel.' MgiJia^ 
H 0 1 L 21/316 

21/60 3 2 1 

21/321 

23/28 




1 

[ft 3 1 mmmm}tm-'<r)mm-^m^^)nx\^ 

S r t 1 2 tcfB«<D^ 

■r •sit*^ 1 ibmmik-^ 3 ©v^•f tv*^ 1 5{cia«©ii^^^ 

K^J^^ l.fc«SflfB|E:]liilS{:::?&-oT«tlfB^i^^fr^<o^ 

St, ttfiBiK^^#:a«<05£[Blc«^^?^^i-5XSi:. 
SirlHi|^»#:S«<^^®{-3titft:Srl£9#(tSXefc. fltt 
fE^«(*:^«5»ffiSrM;tff $ K5*-t-5 xet , 

5 xm 1 1- J; o xmm-i>mwmxm.iyi\'t:.^M^'^ y 
^mfSL-t^ r t t i-5 y T'oMit:^. 

6 K^cy^MW-f- y •:r(f>Wt:^m. 

1 0 1 y - K t . ^ffilcSffi^^ bMIE«1g 
^ b, SflSE^^^!^^ y 7'<D®ffi«WIE y " KO-gUJc® 

n.mKmm^k\'X9s:^^mwmm.xi>'ox. mu^mw- 



(2) #M¥ 10-223626 

2 

wis^i^^f*:^ -^omm t ttriE y - K^itiiB y - ka^ ^ 

Bo 

^mu^^mmmx^oxfi^^m^^y:^h ^ 
*b. MiBii^^{*:^s'7'<om«ittttriay - V(D~m^n. 
m.mz.mm.^fX'Xtii^^mwmw.xh^x^ m^^mw 
10 ^yy\i^<Dmm-itc liffloffi t s® d5«ft^]K-e^*3n, 
tSiay- Kttii>^£< t i>^mi^^yy<o~Uxt^vm^ 

w.mmmm^^^< ^m^^^mm^mxm^^xti^^mi^ 
^y-^t^mi^. mB^mi^^y^<ommmmi-i^:^m 
mmmmm%:ifi-\^xmw.mmmi\z.mftcmm<o-m^ 
mn^m^mm^ivx^i^m^mmxhox. t^sm^Mi^ 
'^y ■^^■i^<omm■itc^■tmmtmm■A^^Km■mx^i:>nx 

20 V^5rtSr#mi:•rs«^S«o 

iit*3g 1 3 1 mmmm t > ttsmmmmm^mm^ifr 

br@S$*td>o^®{::mfiiSr*bMlB«fliSrg!i< ^® 
l355>Sritei»K-Cl^o T 75: 6 7" t b, ttflB 

«^ xm.%m \z.mm^tix\^^:Lt^ii^mb-r^m^m 

30 «o 

[If 1 4 1 II^SK t , ^ffi{;iS« Sr* bWiBS 

«sr^< ±mu^^mmmxm'oxf£^^^mi^'^y•:ft 
T, mts.^Mi^^yy'i-i.^omm-i.tcitmmtM^Tim 

^xm b« ^ nxmrn b r 
40 1 0 0 0 1 1 

So 

[0 0 0 21 

mm<^um] ^mi^mm\^. mm^^y^-^^, -^9 5 

if ^' 5' v'fo ^ V ^ [*^JR ^^y ■:r^< y^—'J^n\-c^ 
^y^coBffii^gpy-K (iBi») t©g!iggtt, 
50 -rS^it, it£^#:^->r<0?!?me;^ (x^>'7'e^) Sr^ 



3 

10 0 0 31 S:&^«'tt^«^J^cov^-c(^. fc t 

xmi@S^5S^T ^«^^^Jp^J 1995¥9^-§-, P78~P83 
I^tel990<¥5^-^. P82~P87^c:|Ett$i^T^^So 

[0 0 0 41 mm<r>:m.\z.\t.w^^ mfm^f-) ^^^^^ 

[0 0 0 51 =^#<03i:«tfC|i/N>'^!|5ir^^«fJli{r 

[0 0 0 61 mmmu^^mi^i'iyy'^m^i^. 

[0 0 0 71 

[0 0 0 81 m^<om:^mm&mmm^m\'^tzL'^mp^m 
ma. 014 \z.^-rx 5 j-x isiiasis i (D^m±i^m:^ 

[0 0 0 91 StriBBBi»a«ira^®J::«BBi^ (y-Kt 

[0 0 1 01 LfcdSoT. ^tb«fiit''A5tiIIEW15i: 
y - K 4 i ©MoSiJ^^mftS*^] 2 ttflfecogp^^i 9 

[0 0 1 11 ^^5l5»i|^^^#:^5'7'3^^:*3V^T«:, «ffi5 



(3) S^mW- 10-223626 

4 

M:>^^Stt^«j^J2lc-&*tb5^m3|a^:65^«i4:^ 

[0 0 121 ^^^T'mSi: V:^j:\^^^mi^=^^y^ 
gailft (y — K) >i)5^fe./!>»v^m^— ;^ h^-CJ^j5g$n 

[0 0 131 =Si*<o¥^^{*:^5':/{i. ii^»f*:^s' 
r tSJc ©^itfeigdK«5fg l-fhtL^ ^ s' T'ai 5, i?xmm 

mmm^'^^ivx v ^ 5 j«> , ^ ^ p^^^/v t 5/ 

[0 0 1 41 ;*;:^ig®S«]ti:. ^^mf^'^y^(ommtV 

20 ->3— bJp^SrE$-it-f-5r.i:{::fc5c 

[0 0 151 ;*:%M©m<o@e<j«:. *^©aA(::#5^ 

[0 0 161 *:^9l<Oft&©se<3tt, 5/ P^<^«^ 

[0 0 171 *5IM<DtijfB;^i?>Wc-?r<OfS*»oie<3i:l^ 

[0 0 181 

[00191 (1) ^®Jc«ffi=Sr^l,t(liB«ffiSrEfe<* 

^^^^^ 5, :7'<Dffliia* tiiffiiffi t Mm\t.ismm-x^t> 

$^^■rv^5c StilBSffi«^m«ffi-e*>5c 

[00 201 ( 2 ) ^mt^mi&^^mcmmimmm^ 

^m^^Km-r^^mm.K^^xmm^M^m^-^^wi 
\.xm.Wi(r>^m¥f'^y^^mm-r^:mh^^-r^^m 

mms^^m^x^tL^m^Kmrn^^oxmrn^^Pf-w^ 

50 ^^ft:SriiJdSLfc#tfI|EElIi^-CMIBiH^^#:*«*^J-W 



5 

[0 0 2 11 (3) MIB (2) (Dmm^i3\^X. ttrlB^ 

[0 0 2 2] (.4) v-vt. ±mi^mmmmt:mvm 

[0 0 2 3] (5) y-Kt. ^ffitc««Sr*LWiaB 

m^^< ^m^^^mmmxm^xti^^mii^^'y^t 
m^m:ii^i^^i\^xt£^^^mwmmx$>'^x. 

tUx SfrfB¥'«^^^ y tfllE y - KliSfllE y - K 

[0 0 2 4] (6) y — Kt. ^®(cafliSr*UMIB« 

m^m\^mm.^f\^xt£^^mwmnx^ox^ 

tv. WIB y - KttiJ>/j; < i: ^> T'o-gp-t?}? b 
tbr L t:4^'**^^ 7'«>Sffii:::ii:g?Si^ $^^r 

[0 0 2 5] (7) mmmit. ^m^mmwm^m\^ 

mwmmmt:-ff \.xmmmmm^Kmnt:.wmi<o-u 
\z.m^m\cmm^i^^xt£^m.'f-mm.''^hox^ m^^m 

[0026] ( 8 ) mmmiR t . mmmmm^i^Mm^ 

mmmxm^mcmm^ixx\^^^, 
[0 0 2 7] (9) mmmmt. ±m\^mm^^\^mm 

ntcmmo-m^m.'^mcmm^i^i^xti^m'f-mmxh 
oT. m^^mi^^yy'ii't(Dmm-itc\±mmtMmi^ 



(4) 10-223626 

6 

[0 0 2 8] SiIlE (1) (DmrnKXiriit. WMU^^m 

[0 0 2 91 «gSl5^)-^K^%i|^^^*:f^5'7'(0«« 
[0 0 3 0] it^^#:'f-5'7'cO«affi{4«^K*fc» 

So 

[0 0 3 1] tffiE (2) ^mi^m^<r> 
x^m^^y^^mmi-^^ta^h. mm^^^m<^ 

[0 0 3 2] ttiiaKiiii^{^fii5Slttv^i:;fes 
[0 0 3 31 ttrlB (3) (D^SfCtttfix tfriB^^ 

(2) (D^m^M^x^ ^■^^mww&L(o-^m\^'Bim- 

40 fcjfeSo 

[0 0 3 4] SfifB (4) (^)#S{;lJ:^^f^, 

©^i)ffi*fc^4^Bl)ffii:SE}&s«a»)^-C«^^:'i^TV^S :i i 

<f£^. ^w&.(n>-^\^^M^mm.\^^^. 

[0 0 3 5] miB (5) <D^^^cJ;^^^^. ij^^^*:^,,:?' 

{*^®*5 J: t^^ ©{HI® * (*ffla® Sffi>i)5iJ&iil:K-C«^*3 

50 Kj*«*?^^$tbfc^ms-e«^6*j{c^ie?$tfct, m 



7 

[0 0 3 61 mm (6) (o^miz-xtiii. ^%^^y:f 

[0 0 3 71 SiilE (7) Sir^mttg? 
[0 0 3 81 MIB (8) (D#S(CJ;tt«. H^^^^*:^?/^ 

[0 0 3 91 MIB (9) <0#^{;iJ:tu«. 
v>Srt>5>?>. ifs^^#:'?-s':/<D-gpt?Misy-KSrJf b 

[0 0 4 01 

[004 11 mmmwt i) mi i^:^?^m<ommj^m i 

[0 0 4 21 ^^#:^s'P^3Ji. ■e<offil®;iS;5:ff 

'So 



(5) 10-223626 

8 

[0 0 4 31 ^'^f^^ 5/7^3©^® 9. -r^i*?*, 

1 Ot?S?fc>tuTV^S„ tfrlSiteJid^l 0{*S i P 
SGM (y V-i^y^— h^yxM) , S isN.l^^W 

[0 0 4 41 if-mmmmi<r:>^mW-'^y:^3\i.. 

^mi^mLQ(o^mn^\±^xmm.m i o xm.i^ 

[004 51 1 (D^m^'^y-y^vt^ ig 3 <o 

(a) ~ (i) (c^-rsFg^isrsaig^ns. 

[0 0 4 61 B13 (a) K^-Ti^'jyc. mm9\z. 

imm \ 0 a ^=r-f-S^^#:^6 SrfflSrSo 

^t^m'^m=^i>^im.Kmm^^kix\^^, 

mmmm i o a i* s i ik. p s cm, s 
[0 0 4 71 ^m^^^&\tn<-xn-<^^^^ht>h'^ 

^y^l 1 tiq^^SnSo Elt?»4!>3^^^1 1(0--U(0^^ 
[0 0 4 81 o#"{c, EI 3 (b) (c*-rj;5{-x t^^i^^ 

1 lo^B^w^L-ci^^^^i i(Dm^i:m&<om^i^ 

[0 0 4 91 otfJC, 0 3 (c) ^J'^^n 
1 1 1 2 SrJ^^-rS. MIB^ 12\tm 

30 o -Cl^ft bi^5o tfIiE« 1 2 V^^?^^ffi»fflE hf£^. 
fci:^tf9 0^Mv^fctti:;^c6. MiB«l 2(Dgg 

[0 0 5 01 o^fc, 1213 (d) {C;^-t-J; 5 (ix '^'^^n 
1 1 <0±m 9 (cSafiteiSfei^ 10b SrJ^fig b. Wism 1 2 
^Jteiftlg 1 0 b 5 o WIBiteiftK 1 0 b S 
iOzM, PSG)^, S i, N4J^^®^-KS>SV^«: 

[0 0 5 11 -o^l^i, mS (e) J: 5 i-. ^^^^ 

I l<0*®9C0iteigLS[l 0 b^SWe<JtcK^*L-C«ffiSr 

40 mmir?>kiihi^. ::i<Dmm±i^^<'^y^^m^VX^<> 
[005 21 o^'fc, m 3 ( f ) (c^-r J: 5 tc, 

I I (v±m 9 jcwigfflT^— 7" 1 3 i:mmM 1 4 -^ia 

[0 0 5 31 o^*{C, g|3 (g) iZ^-tX^K^ ^OLys 
ll®S®SrW^> fci:^{iCMP (Chemical Mechnic 
al Polishing) J^^S-eWlg-TS. ^ ©Wlgf4«trlE^ 1 2 

<ojS*T?fT5o 'OiS*. fi(FfaW^;fB7^-7'i 3{;i«a 
50 [0 0 5 41 o#'m, 0 3 (h) (C^-T J: 5 t-s MIBW 



9 

m^'T-yi 3s-5i%9j*5-r„ mmm'T'-:^! 3<d^\^ 

[0 0 5 5] o^-m. El 3 (i) (r^-rJ:5{-x ^MW- 

0 (.m^mi o b, ^igci^i o c) -cm 
o^m, p s GM, s i 3 N4 M^<^¥-Mifo 5 V 

^JKT?«^$*x5o M^^#:S«6© 

[0 0 5 6] ^mWmi 6 ^ite^-el^^ pit 

J; o T 6 cD^® t (Di^eBjcS;^ 7 v 

[0 0 5 71 m'^n'^^z.^m^^^y-^-^^-^m 
10 0 5 81 1 -cti. 1 1 <D±m 9 

aigdKl 0 a ^m^Vtcmmi 2 Sr?^^Ufc;iS. ^1^^ 

[0 0 5 91 m^mm2) m4i3Xxj'm5\^>^^m<D 
^mmmm 2 o^ii^ i c;&- Kt*. wiB5^is?^« 1 <o 

[0 0 6 01 Miia^I C*— K2 OJ*. 04(C:^i-<t5 

C:*— KS«2 ltt^<;?^S (S-e«T®) \^&^4i^ 

v•!^^5/7'2 2«s|IS$i^TV^5„ I C;&— Ka*K2 1 

5o I C*— K»«2 1 !h 2 

4. J*§«Effl'>-h2 5&:^^L■r^fc;iK«2 6:dS9St)# 

[0 0 6 11 S6*5J:t^07liI C*-K^2 1 (C» 
«$*tfc*|gJi?^«gHCJ:S¥«#:^?'7'3 =^S%-t-0-e 
feSo ^^#:^5'r3tt7:i.-l'^i5^5'>'j}?:/7'w>:/{:i 

i 9 . t^^^m^mmtmrnm 2 sr^^ ^ -^-c i c * - k 

S«2 l©Ff3£»SB^ (y-K) 4«^5^)■{C@^S^^TV^ 

EI 8 {c^-r<fc 5 {-^ ^^mi^^y■:r3<Dy^ 
5 co^ffiffi t iBi^ 4 » i^m:^mm^mm 
m2f>^K^-^i^^mw&^3 0i>tm^iv. 

[0 0 6 21 meKm-rx^K^ ^mi^^y:f3<D±m 



(6) 10-223626 

10 

[0 0 6 31 ^tc. ^^#:^5/7'3<D^ffi*5j;t^X®/i 

e>mc{|[|ffi{4i^igd^i o-el^^*?tu-rv^5r t*>p>. ;!k:$^ 

10 0 6 4] ^mmmmKD^m^^-yy 3 -7:^^ 

:!^^^>:^>^y'^ l^i^KX-oXmSmsm (y — K) 4(C 
[0 0 6 51 ^^#:^s'7*3t*. :&M«d^e>'&S y — K 

©^®icig»tftiy - vKm:^mmii.mmM^iffi^xm& 

[00661 ^^^^attS^^JttV- h^<Di>(D 

[0 0 6 71 (5IJSJ^Ii3) EI9f**:^K©llife?^^3 

[0 0 6 81 ^<D^^mi^mm3 5\-i^ ±m^fm (y- 

K) 4?::#-f-5iBilftS«l?^WbT^^5o *frlBBa^4 
E7(^^-t-J;5'^j:^-«i5' — ^-ic/ioTV^-So H^l£#:^ 

ctvtcj;!?. ^mi^f-y:f3(Dy<>-^mm mmm 
m) 5\-i.mm4(o-n. ■i-^£i:>ib^<y h-i^mnm^mi^ 

30 i:umm*mmmi ox^tftixxf^^. 

[00691 ^mmmm 3 (D^^mi^mm 3 5 tim:^mm 
mmmm 2 h^tixf^m vtcmm 4 u^t^^^ y - k 

[00 701 ^mmmm 3 (o^mi^^mm 3 s ^1^^^*^ 
f-'y:r3<D^misi-cfMm^£^m^mmi. mmmio 
-c«^p^^■rv^srt^^p>, m^mmmmmM2^m\^^x 

fc, saSB^«*i^^3 o^^t^M.r^^^'^mffis ti{^^»«^^ 
y:r3 (H^^#:S«6) ©1B!l®<DV3 - htt^^-TS r 

40 [00 7 11 ?^IIJS?^^3 {Citl.«> ^^i^^S'7'3 © 

mm.tf£^o 

[0 0 7 21 3^IIJgJ^fi§3lcJ;tv{i. ^mW^y^3 
-K) 4{^«i^1-5ii*-e>. ¥»^*:^5':^3©^«K 
[0 0 7 31 *|gJS?1^^3(cJ:*v«. ^mt^'^y^3(D 

Mmtmm.^ 1 0 -T?^t3ti.-cv ^ 5 r t ^ . ^^^i^^ y 

50 7'3®«fflg^(cJ;6$*ihSr«ll&-e#, 



11 

[0 0 7 41 #^s#:^s'7'3fa. ^mm^hf£?>v~v 
<D^®(::fSftfcy-K (TCP) Km:tmm^mmM^ 

[0 0 7 51 :^C*5. S:^S«ttS«^J«^'-h^Ot.© 
[0 0 7 61 *Si^S?^^l3©¥^^#:^»^;l43^^ 

[00 7 71 mmm^A) mio \t^mm<DmMmm 
4 (D^mi^'^ 7- 3 (i. ^ffi t fill® ^mmm i o 

[00 7 81 :^mmmm4 <o^t^^-y:f3 1±. mieii 

[0 0 7 91 -r^ifc)**, 7^mmmm4(o^mi^'^yy3 
•vh. m:^mwmmm^mmvxm^(ov-v (bb 

tcm^. ^m^^^ y-f3 o^sis x mmimmm. i o 

[0 0 8 01 it^'^{*:^5'P^3©^S*»e>{ifl®©^S 
^4® 7 |;::So rj^iit® i o dsaiggfl<)j;i|S(t e>^^Tv^5 r 

t e> , 5' 7" 3 (Dm.-^(o^mm i o © jaj^^s u 
mw x.tini'ox. ^mwmi^Q tmmmio b<r)m& 

[00 8 11 mmmm5) mii ^siiFgi i 2 ji^^^i 

c^^i^^^^fi 3 5 tt, gii 0 \T.m-ttSiwmmm^A <d^ 

^#:^5,:7'3 :Osm*aZ^*^^TV^So 
[00 8 21 ^^^^^3 5 011 ic^-r J; 5 t;i. 
IBi^tK 1 o^ffi^'^tn^Sds 1 0 

mi:>i\,ti^M^f'yy^3 i>mW^<DmmM3 6 ^^L-c 

[00 8 31 MIEiBi^S^K 1 <D^®t::tt, Bl 1 2 \z.^-r 

^«s^^aH^s« 1 (ommz.miE^^^wm ( y - k) 4 

*5tgtt?>tvrv^So f^^o:>wmU^i>^^'m^mm.3 5(r> 
[00841 y 7- 3 (omm^i^KWLn hivfcm 



(7) #M¥ 10-223626 

12 

iail^4©[^Sgg|5:»-{cSSK{i«^«?^^^tbfc^«S3 7 

■c«^6<J^c^6i^^j^Tv^So r©^as3 7{*. 

[0 0 8 51 mm^m<^^iy:^3(ommit£f£it>ii^f£m 
mmm 3 7 (Dmiti\i^±vf£ <^£^. mi^<r)mmmi 

iiS< J'iSo 

[0 0 8 61 f£is. mm^m^^-TK^K^mi^^iy 

[0 0 8 71 *llife^«5{;i<ttu«. if^^^$:^S'7'3cD 

±ffi*3 J: xj^mmi-ii^mm 1 0 -t?i8^*>tuT v > s r t , 

[0 0 8 81 *lfe!fe?^«85{::J;n«. ^m^'^-y^Sco 

mms tmm4\^. ¥^m^'^^yy3:tsxx^mm^i^ 
mimKm0.^iv^mmmKXoxmm^i^?>m^t^£^ 

20 2t^^«:^5':^3©»^Bi$^^S<-e#. ^1^^^ 

»«<D?|iJ^SriaS t So 
[0 0 8 91 :^mmmm 5 i S^»#:^«J*. 

#s, 

[0 0 9 01 *IIJg?^M 5 H^lt#:^5'7'3 

©«ttii-s^ffi*5J;milffidSiJSigcKi o-^?«^ip^^Tv^s 

r A» e> . if^^fi^^ :^ 3 3 7m ^mmm^m 

mii^hf£^mt.^XWof£\^m'M.h bT*>S:S5^ WStt 
30 (D^«V^i^^^##:SI«©»^H:, :^ 3 ^^Wi 3 

7^Sr$tJh#:-elS5 <t 5 tc-riT.«<tVNo 
[0 0 9 11 *3llS?^^5(rj:SS«J:BBi» (y 

-K) to^MWitfi, I C*-K^M*i:i-S#«0 
m^SSt-fcm^jitfr<bd5-ets„ r©;^. ^m'^ 

'f-y-f(r>%m^^^n<x^^tz.^. mri-ms.(onm.\\L 

i^iB:]K-C«^^^^T^^Silt*»e>, ii»®'tt:dSil5< ^£9 . m 
T-^e<^ffi«'ttz>si«<>'£So ^^^■f-yzrhx.x. S5IB 
SltfeJ^Sg J; S ms^s J; U^Sffi Sri^i&^-etto 

ror^JiSrBIS r *5T?t So 

[0 0 9 21 mmmm e ) la i 3 

6 <D^«#:se«. la 1 0 \'^irwsmmmmm 4(D^^m 
i^^-y-^3. irt£t>^. ox^t> 

ioo9 3'[ :i?immmmQ(r>^mwmm.3 5\-i.. pet 

(jjfy:3^^v^^^r-fe7^-b) d>e>;^£SiB^^l{cS« 
5if!l4 0 ^^b-c:7 3.^;^y;>:^t;ij:orii^^#:^s':7'3 
50 Sr@^Lfc«5t{C:^j:oTV^S„ 



13 

[0 0 9 4] Mmmii<o^miz.nnhixrcmm (v — 
■rf£t>ib. ^^^##:^5'7•3^^*e>^^v^ga^4{c^fL#(t 

[00 951 tttlBEi® 4 ft, tc t ^it:^ ^ y — :^TOJS 
^Sdi-SAg'^— ^ btjiiorjg^^ns, TOM. 

il6S«i(i'Kg^iKLfc^, itffHis^4<D?i{k*!!.a c&nff 

?^J5fe*nfcT i/P d*^^^i.5l§]^^Mt. ^co±xm 
^5i^fcAu?iK^:-e«J^$^^TV^:5. MIETi/Pd 
[**i«fcE©Ji:*3 J;T^^«Fl4r^3±<^=S«iJSr*fc-r, T i /P 
d(;ift;tTT i/W, C r/N i^-t?t iVV A 
u/N i ^SrA 1 «ffilC?^J^Ufct.O-Ct)^V\ 
[0 0 9 71 *IIJfeilg«6t?«. Ag-<— ;^ blcior 
?^^^?ttfc«185^B>i>sgai^4 {z.W^'f'bfz.rhW^^^ 

i 5 C u BHi»--®^Mffiin:»+m Q{c^stLTl~5mO 

[00 981 *fc. nmmm e jc i s«jg-sr«ffl-rs 

J^(cSS/£<OJi«^cO<tfet-^ 5. 7'iS)ai::T E G (Test 
Element Group) m^l^fe ifi^i&i^l-^^^iM PlfP*5«s|v> 

[00 991 ^^Hifejl^tl 6 3 

#:^5'7'3©-g|5-CSfllBiail|4 SrJ¥LmL-C^J^$*-C 
H^S#:^3'>^3®«1S5(cBBi^4 Sril:®Sig^$-&5«it 

[0 1 0 01 ;*:|6ife?^fig6(CJ;tttf, H^^^:^?' 

P^3 «±®*3<tTJ?{l!l®>!)Site!gdKt?«*>ttTV^S r t 

2|^^l*:^3'7'3<0-gi5T?ttIIBgBi^4^}fL«bT^ 
^ ^ -^Tii^S^:^ 7* 3 © W£ 5 t;iBHill 4 SrEffigligg $ 
•1i:5«5ti bTl). MIBE«|4 i:^^^^s':7'3®fflilB 
t<DH(;i«iS6!Sy^i 0^s;fl-«E$n5:ii:(;iJie«3. Va — 

[0 10 11 ii^^^*:^«3 5 J*, ^m^^y-:^3^im. 
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[0 10 21 ^mm^m6(oi!^mi¥^y^(omm. 

[0 10 31 Sl±:^9&m^\z.ioXf£:^ivtc^m^mM 
[0 10 41 

10 [^eg<oj?(i;S:l *J||^ci3V^rH^p$i^s%Bgco5feft* 
[01051 ( 1 ) ^m^'f'iy ®ffi^f|5:5^Sr^< ± 

[01061 ( 2 ) ^m^^'f' y >^l*^acffil4^iStO r t 

mm^im^xwif^fhx\^^z.hi)^t:>. ^mwrnm.'^i 

[01071 ( 3 ) y T'OiiffiliffilffSD* 

[0 1081 (4) ^^^^ilc^j'P^tOMigJ-^SV^T, 

30 ^^(D^mKKmmK^'oxm^m^'L. ^©^fttuBSi^ 
mmm^j^m-^ r t c> , ^^^^ y ^'co^Bt*^^ 

iii'^yy(7:)mm=':^hm,mim^xt^o ttriam 

[0 10 91 (5) ^mi^^y^<o±mim^-r^mm. 

[0 1 1 01 (6) m:^mw&E.mmm^m\^x^m^'f- 

50 [0 1 1 11 (7) i|^^^f*:^3'y^«^B*3J:0'^<Offi!l® 
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[0 1121 (8) ^mw'^y^^Yi.^m^iixmmi^tz. 

[gill 5t:^ga»*J£J^^l-^fc-5¥^^#:^5'>^S::^-r 

ma] :^mmmm i (o^mt^^ y zf<ommskm^^-r 

[051 Miai C*— Kl^:*5V^r;^'<>-^^^v^-^^Sr 
[061 tSIBI C*— K{c*5Jt5^^#:^5'7'co^«Jt^ 
[071 tfllBI C*— K(::*5»t5¥«#:^s'7'©»tt^* 



16 



[0 91 *5ligct)^lgJ1?^3-Cfc-5ii^^^^aiS<7){^®0 
[0101 ^9^m<DmMmm4xh^^mi^^y:^^^ 

■r»fffi0-cfcs„ 

[0111 *5lK<o3lJi£?g^i5-efe5i|^^»^S«o— 95 
Sr^i%i-»T®0T?fc5<. 

10 [0121 :^^m(Dmmmm s -cs? s ^^^^^^sco-gp 

Sr:^-r¥3a0t?fc-5o 

[01 31 *5IM<^*ife?^^6<Dit^^#:^«<D-a5S::^ 

[0141 ^^?ti^^mi^'^y^^m:&mm'&^mm^m 
[i^-^©iftMi 

4-y-K (mm) . s e •••it^^^:*^, 

T-IS^ffi. 9-3feffi. 10, lOa, 10b, 10c 

20 -mmM. ii --!?3;/x 12 -m. i a-mmmy'— 

1 4 -mmM. 2 0 -^ilfeS; I C*- K, 2 1 - I 
C;&— Ka«> 2 2-=J>-y*>i^^?'7', 2 3 "-5pig=' 
-Y/K 2 4 --;?i'<— i^^ 2 5---;5$MEffiV— 2 
6, 2 7-'(k!K«, 3 0-S®S^. SS-iH'^^:^ 
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